Quality of cardiopulmonary resuscitation of in-hospital cardiac arrest and its relation to clinical outcome: An Egyptian University Hospital Experience  by Taha, Hesham S. et al.
The Egyptian Heart Journal (2015) 67, 137–143HO ST E D  BY
Egyptian Society of Cardiology
The Egyptian Heart Journal
www.elsevier.com/locate/ehj
www.sciencedirect.comORIGINAL ARTICLEQuality of cardiopulmonary resuscitation
of in-hospital cardiac arrest and its relation
to clinical outcome: An Egyptian University
Hospital ExperienceAbbreviations: CPR, cardiopulmonary resuscitation; CA, cardiac arrest; CAD, coronary artery disease; DC, deﬁbrillation/cardioversion;
do not attempt resuscitation; HF, heart failure; IHCA, in hospital cardiac arrest; IV, intravenous; PEA, pulseless electrical activity; ROSC
of spontaneous circulation; SR, shockable rhythm; STD, survival to discharge; VF, ventricular ﬁbrillation; VT, ventricular tachycardia
* Corresponding author.
E-mail addresses: Heshsalt@yahoo.com (H.S. Taha), samehbakhoum@live.com (S.W.G. Bakhoum), hheshmat@kasralainy.edu.eg
Kasem), mera_mirette2810@hotmail.com (M.A.S. Fahim).
1 Address: 3 Ismail Mohamed Street, Zamalek, 11211 Cairo, Egypt.
2 Address: Hadayek Elsolimania, Sheikh Zayed, Villa A10/12, 12581 Giza, Egypt.
3 Address: 33 Kamel Sedky Street, Fagala, 11271 Cairo, Egypt.
4 Address: 20 Aﬂatoon Street, Heliopolis, Cairo, Egypt.
Peer review under responsibility of Egyptian Society of Cardiology.
http://dx.doi.org/10.1016/j.ehj.2014.11.001
1110-2608 ª 2014 The Authors. Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Cardiology.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Hesham S. Taha 1, Sameh W.G. Bakhoum *,2, Hussein H. Kasem 3,
Mera A.S. Fahim 4Faculty of Medicine, Cairo University, EgyptReceived 28 July 2014; accepted 2 November 2014
Available online 1 December 2014KEYWORDS
Cardiopulmonary
resuscitation (CPR);
In-hospital cardiac arrest;
Return of spontaneous
circulation;
Survival to discharge;
Adherence to CPR
guidelines;
Utstein templateAbstract Introduction: High quality cardiopulmonary resuscitation (CPR) performed according
to international guidelines has a vital impact on survival of cardiac arrest.
Objective: To investigate different variables affecting return of spontaneous circulation (ROSC)
and survival to discharge (STD) after in-hospital cardiac arrest (IHCA) and evaluate adherence
to CPR guidelines using a modiﬁed Utstein-style template.
Methods: A prospective observational study of 126 IHCA out of 5479 admissions to cardiology
units of 3 Cairo University hospitals.
Results: CPR was not attempted in 7 futile cases. ROSC was achieved in 50.4%, while STD was
achieved in only 7.6% of 119 attempted resuscitations. CPR was started by a physician in 114 cases
(95.8%) and by the on duty nurse in only 5 cases. The initial rhythm was shockable rhythm (SR) in
19 cases; 13 (68.4%) of whom achieved ROSC and 6 (31.6%) STD and non SR (pulseless electricDNAR,
, return
(H.H.
138 H.S. Taha et al.activity/asystole) in 100 cases; 47 (47%) of whom achieved ROSC and 3 (3%) STD. Chest compres-
sions were observed appropriate P100/min, P2 inches deep and interrupted <10 s in 99.2%,
92.4% and 48.7% of cases respectively. Initial SR and duration of CPR were independently asso-
ciated with ROSC (both P= 0.01) and STD (P= 0.008 and 0.02 respectively). A cut-off value for
CPR duration of 22.5 min had a sensitivity of 86.7% and a speciﬁcity of 81.4% in predicting ROSC
by receiver-operator characteristics analysis.
Conclusion: The poor STD despite a relatively good ROSC calls for improvement of CPR educa-
tion and training for hospital personnel and better post CA care.
ª 2014 The Authors. Production and hosting by Elsevier B.V. on behalf of Egyptian Society of
Cardiology. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/3.0/).1. Introduction
Despite the wide availability of detailed comprehensive cardio-
pulmonary resuscitation (CPR) guidelines as well as regular
training programs prepared by different national and interna-
tional societies, the reported rates of survival to discharge
(STD) in different studies of in hospital cardiac arrest (IHCA)
are low.1–3 A metaanalysis of 51 IHCA studies showed a STD
between 13.4% and 14.6%.4 In studies by Peberdy et al.5 and
Danciu et al.6 patients survived to discharge in 17% and
15.1% of IHCA respectively. In order to improve this low sur-
vival rate, the various factors inﬂuencing the clinical outcome
of CA should be identiﬁed and studied. A well performed CPR
has been shown in animal and human studies to have a positive
impact on survival.7–9 Two studies found that the quality of
different in-hospital CPR parameters such as the chest com-
pression depth and rate, did not conform with published
guidelines even when performed by well-trained hospital
staff.10,11 In anotherstudy,12 the location of patient in a critical
care area, an initial shockable rhythm, and length of resuscita-
tion were independently associated with STD. To facilitate
reporting of the different potential risk factors and interven-
tions that could inﬂuence the clinical outcome of IHCA, the
International Liaison Committee on Resuscitation (ILCOR),
updated and simpliﬁed the Utstein-style deﬁnitions and report-
ing template for IHCA in 2004.13 The objectives of this study
were to evaluate the quality of CPR and the adherence to CPR
guidelines and investigate the different variables affecting
return of spontaneous circulation (ROSC) and STD after
IHCA using a modiﬁed Utstein-style template.
2. Methods
2.1. Setting
This study was done in the cardiology units of 3 Cairo Univer-
sity hospitals: Kasralainy public hospital (KH), New Kasra-
lainy teaching hospital (NKH) and El manial specialized
hospital (ESH). Data on 126 IHCA were collected between
March and through November 2012 out of 5479 admissions
to these cardiology units.
2.2. Study design
The study protocol was approved by the ethics committee of
the Faculty of Medicine, Cairo University. It was a prospective
observational study of IHCA. On recognition of CA, the codeblue team which included the on call cardiology resident, avail-
able senior cardiology registrars and allocated nurses immedi-
ately initiated basic and advanced life support measures.
2.3. Inclusion and exclusion criteria
This study included all patients P18 years old who sustained
an IHCA The exclusion criteria comprised patients brought
to the cardiology unit for pronouncement of death, and IHCA
outside the cardiology units.
2.4. Collection of data
A modiﬁed in-hospital ‘‘Utstein style’’ template,13 was distrib-
uted to the cardiology units in the 3 Cairo University Hospi-
tals. The data for every arrested patient was collected by the
resident physician who managed the CA and recorded using
this template. The template allowed collection of 3 major var-
iable categories: patient variables, event variables and outcome
variables.
2.5. Study outcomes
The study primary outcomes were ROSC and STD. The study
secondary outcomes were the quality of CPR and adherence to
international CPR guidelines.1 The senior physician who
attended the CA (usually certiﬁed in basic and advanced life
support) acted as an observer and reported the quality of chest
compressions: rate, depth and interruption pauses >10 s, med-
ication timing and dosing, use of deﬁbrillation when indicated,
and airway management. Any deviation in care from standard
international CPR guidelines1 was reported. The ﬁrst ﬁve min-
utes of the CA were observed in 60-s segments. To calculate
the rate of compressions/minute, the average rate of these ﬁve
60-s segments was calculated.
2.6. Statistical methods
Data were collected, revised, coded and downloaded to the sta-
tistical package for social science (SPSS version 15.0.1 for Win-
dows; SPSS Inc, Chicago, IL, 2001). Qualitative data were
presented as numbers and percentages while quantitative data
were presented as mean, standard deviations and ranges. Accu-
racy was represented using the terms sensitivity, and speciﬁc-
ity. Receiver operator characteristic (ROC) analysis was used
to determine the optimum cut off value for duration of CPR
in predicting ROSC. Univariate logistic regression was used
Table 1 Demographic and descriptive clinical data of cardiac
arrest cohort.
Variables Patient cohort Total No. 126 (%)
Demographics
Age (year) 56.4 ± 14.8
Gender
Males 80 (63.5)
Females 46 (36.5)
Reason for admission
HF 40 (31.7)
CAD 32 (25.4)
RHD/IE 16 (12.7)
Arrhythmias 5 (4)
Other 33 (26.2)
Descriptive clinical data
Witnessed
Yes 120 (95.2)
No 6 (4.8)
Monitored
Yes 110 (87.3)
No 16 (12.7)
CPR attempted 119 (94.4)
CPR not attempted 7 (5.6)
CPR Total No. 119 (%)
First responder CPR
Yes 90 (75.6)
No 29 (24.4)
Initial rhythm
Asystole 96 (80.7)
PEA 4 (3.4)
VF 6 (5)
VT 13 (10.9)
ROSC
Yes 60 (50.4)
No 59 (49.6)
STD
Yes 9 (7.6)
No 110 (92.4)
HF, heart failure; CAD, coronary artery disease; RHD/IE, rheu-
matic heart disease/Infective endocarditis.
CPR, cardiopulmonary resuscitation; PEA, pulseless electrical
activity; VF, ventricular ﬁbrillation;
VT, ventricular tachycardia; ROSC, return of spontaneous circu-
lation; STD, survival to discharge.
Table 2 Cardiac arrest time intervals (N: 119).
Time intervals Mean ± SD minutes
Time to start of CPR 1.3 ± 0.6
Time to ﬁrst deﬁbrillation shock 2.1 ± 0.2
Time to ﬁrst dose of adrenaline 1.9 ± 1.7
Time to achievement of airway 3.8 ± 1.6
Duration of CPR 21.8 ± 13.5
CPR, cardiopulmonary resuscitation.
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comes of the study namely ROSC and STD and other studied
variables. All univariately signiﬁcant variables were entered
into a multivariate logistic regression model, and non-
signiﬁcant variables were backwards eliminated one by one
until just the independent predictors of outcome remained.
The conﬁdence interval was set to 95%. The P value was
considered signiﬁcant if less than 0.05.
3. Results
3.1. Patient related variables
Out of the 126 CA, CPR was not attempted in 7 cases (5.6%)
due to futility. Do not attempt resuscitation (DNAR) orders
were not provided for any patient. The mean age of arrested
patients was 56.4 ± 14.8 (range: 18–88). Eighty cases
(63.5%) were males and 46 cases (36.5%) were females. The
most common reason for admission was heart failure (HF)
in 40 cases (31.7%) followed by coronary artery disease
(CAD) in 32 cases (25.4%). One hundred and twenty
(95.2%) CA were witnessed and 110 (87.3%) CA were moni-
tored in a coronary care unit. Although resuscitation was
attempted in 4 of the 6 unwitnessed CA, ROSC was achieved
in none of them.
3.2. Event and treatment related variables
The most commonly recorded initial (ﬁrst documented)
rhythm was the non-shockable pulseless electrical activity
(PEA)/asystole in 100 cases (84%) (96 cases in asystole and 4
cases in PEA) followed by shockable rhythms [ventricular
ﬁbrillation/ventricular tachycardia (VF/VT)] in 19 cases
(16%). In the 40 HF patients, 5 had an initial shockable
rhythm (VT/VF) while 35 cases had an initial non shockable
rhythm (PEA/asystole).
In 119 attempted resuscitations, a ﬁrst responder CPR
(deﬁned as CPR initiated by the individual who ﬁrst witnessed
CA) occurred in 90 cases (75.6%). Irrespective of who wit-
nessed CA, the on call resident physician started CPR in 114
cases (95.8%) while a nurse started CPR in the remaining 5
cases (4.2%) representing only 16.7% of the 30 CA ﬁrst
witnessed by the on duty nurse (Table 1).
The mean time intervals from collapse to start of CPR, to
ﬁrst deﬁbrillation shock, to ﬁrst dose of adrenaline and to
achievement of airway were 1.3 ± 0.6, 2.1 ± 0.2, 1.9 ± 1.7
and 3.8 ± 1.6 min (min) respectively. The mean duration of
CPR was 21.8 ± 13.5 min. The median duration of CPR was
10 min for those who achieved ROSC while it was 30 min
for non survivors. CPR was stopped because ROSC was
achieved in 60 cases (50.4%), death was declared in 58 cases
(48.7%) and futility in 1 case (0.84%) (Table 2).
An invasive airway was inserted in 116 cases (97.5%) while
non- invasive airway was used in the remaining 3 cases (2.5%)
due to failure to intubate. For patients achieving return of
spontaneous circulation (ROSC) (60 cases), post CA care
was provided in the form of intravenous (IV) inotropes in 37
cases (61.7%), acid base correction in 32 cases (53.3%) and
IV antiarrhythmic medications in 4 cases (6.7%). Primary
percutaneous coronary intervention (PCI) was performed to
6 (50%) out of 12 cases of ST elevation myocardial infarction,4 of them survived to discharge. On the other hand, none of
the 6 STEMI patients who were not subjected to primary
PCI survived to discharge. These patients were not taken to
the cath lab because of operator concerns about a lengthy
resuscitation and possibility of major neurological damage or
140 H.S. Taha et al.as a result of some logistic problems as unavailability of the
cath lab team at the time of CA.
IV Streptokinase was administered to one (50%) out of 2
cases of pulmonary embolism.
Post CA therapeutic hypothermia was not available to any
of our patients.
3.3. Study outcomes
3.3.1. Primary outcome
In the overall group of 119 IHCA, ROSC was achieved in 60
cases (50.4%) and STD was achieved in only 9 cases (7.6%). In
patients with initial SR (19 cases), ROSC was achieved in 13
cases (68.4%) and STD in 6 cases (31.6%). In patients with ini-
tial non SR (100 cases), ROSC was achieved in 47 cases (47%)
and STD in 3 cases (3%) (Fig. 1) (Table 3).
3.3.2. Secondary outcome
The following variables were reported by the trained observers
to assess quality of CPR and adherence to International CPR
guidelines:
(a) The rate of chest compressions was P100/min in 118
cases (99.2%), P2 inches deep in 110 cases (92.4%),
and with no interruption pauses P10 s in 58 cases
(48.7%). Chest compressions were deﬁned as effective
if all the following 3 components; being P100/min,
P2 inches deep and interrupted <10 s are fulﬁlled.
Effective chest compressions were identiﬁed in only 56
patients (47.1%).
(b) A deﬁbrillator shock was applied in less than 3 min from
the start of CPR to all 19 cases with initial shockable
rhythm (100%). An initial biphasic energy between
120 and 200 J as recommended by the deﬁbrillator man-
ufacturer was used in 16 cases (84.2%). The other 3
cases (15.8%) received an initial energy shock greater
than the recommended (250 J). In the 17 cases that
needed second or subsequent shocks, the use of equiva-
lent or higher than initial energy was properly used in all
the cases (100%).50.4
68.4
47
7.6
31.6
30
10
20
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Figure 1 Chart showing the percentages of return of spontane-
ous circulation and survival to discharge in total cardiac arrests
(CA), patients with initial shockable rhythm (SR) and patients
with initial pulseless electrical activity/Asystole (PEA/Asystole).(c) Adrenaline was given when indicated in 118 out of 119
CA (99.2%). It was given properly every 3– 5 min in
all the 118 cases (100%).
(d) Atropine was given when indicated in all 53 cases
(100%) with persistent bradyarrhythmia. On the other
hand, it was given inappropriately when not needed in
65 cases with PEA/asystole without persistent
bradyarrhythmia.
(e) Amiodarone was not given to 5 (71.4%) out of 7 cases of
persistently SR (after the third DC shock).
3.4. Predictors of return of spontaneous circulation and survival
to discharge
Logistic regression analysis was used to investigate possible
associations between the 2 primary outcomes namely ROSC
and STD and the following variables: age, gender, witnessed
CA, monitored CA, ﬁrst responder CPR, initial SR, effective
chest compressions, time intervals from collapse to start of
CPR, to ﬁrst dose of adrenaline, and to ﬁrst deﬁbrillation
shock, duration of CPR.
Using univariate analysis, ﬁrst responder CPR (P= 0.02),
initial SR (P= 0.02), effective chest compressions (P= 0.001)
and duration of CPR (P= 0.001) were related to ROSC while
initial SR (P= 0.001), effective chest compressions (P= 0.02)
and duration of CPR (P= 0.02) were related to STD. Using
multivariate analysis, initial SR and duration of CPR were
independently associated with ROSC (both P= 0.01) and
STD (P= 0.008 and 0.02 respectively) (Tables 4 and 5).
By using receiver-operator characteristics analysis, a cut-off
value for CPR duration of 22.5 min had a sensitivity of 86.7%
and a speciﬁcity of 81.4% in predicting ROSC (Fig. 2).
4. Discussion
This study examined the variable factors affecting the clinical
outcome and observed the quality of CPR in 119 IHCA occur-
ring in 3 Cairo University hospitals. The primary clinical out-
comes of the study were a ROSC of 50.4% and a STD of only
7.6% of cases. By logistic regression analysis, only 2 variables:
initial SR and CPR duration were independently associated
with either ROSC or STD.
Although the rate of ROSC in our study was similar to the
reported ROSC of 48.5% among 64,339 IHCA in the large
study by Goldberger et al.14 our STD was approximately half
of the 15.4% reported STD. A low rate of STD was also recog-
nized consistently in smaller studies by Skrifvars et al.15 (17%),
Danciu et al.6 (15.1%), and Song et al.16 (13.5%). A study by
Peters and Boyde12 could however, achieve a high STD of
32%. They explained this achievement by the incorporation
of semi-automatic external deﬁbrillators (SAEDs) into all clin-
ical areas, having a dedicated clinical nurse consultant for resus-
citation who coordinates all resuscitation activities, and the
systematic education of nursing and medical staff in procedures
related to basic life support. In our study, SAEDs were not
available and the on duty nurse started CPR in only 5 cases rep-
resenting 16.7% of the 30 CA ﬁrst witnessed by a nurse. The
nurse preferred to call the on duty physician who started CPR
in 95.8% of cases, possibly due to lack of self-conﬁdence or
the result of defective education of guidelines and CPR training
Table 3 Causes of death of the patients who achieved return
of spontaneous circulation but did not survive to hospital
discharge (N: 51).
Cause of death Percent of patients
End stage HF 29.4
Complications of coronary artery disease 19.6
Complications of infective endocarditis 15.7
Massive stroke 11.8
Respiratory failure 7.8
Terminal malignancy 5.9
Massive pulmonary embolism 3.9
Postoperative complications of
valvular /CAD surgery
3.9
Uncontrolled hematemesis 2
HF, heart failure; CAD, coronary artery disease.
Table 5 Factors associated with survival to discharge by univariate
Variable Univariate analy
Odds
ratio
95%
Age 0.980 .93
Female 0.164 .02
Witnessed 0.255 .02
Monitored 1.219 0.14
First responder CPR 3.111 .37
Initial shockable rhythm 11.077 2.75
Eﬀective chest compressions 11.872 1.45
Time interval from collapse to start of CPR 0.400 .05
Time interval from collapse to 1st dose of
adrenaline (N= 118)
1.161 .85
Time interval from collapse to 1st
deﬁbrillation shock (N= 29)
0.382 .05
Duration of CPR 0.915 .85
CI, conﬁdence interval; CPR, cardio-pulmonary resuscitation. Bold value
Table 4 Factors associated with return of spontaneous circulati
(N= 119).
Variable Univariate anal
Odds
ratio
95%
Age 1.0 0.9
Female 0.58 .2
Witnessed 3.16 .3
Monitored 2.85 .8
First responder CPR 2.90 1.1
Initial shockable rhythm 2.77 1.1
Eﬀective chest compressions 6.33 2.8
Time interval from collapse to start of CPR 0.55 0.2
Time interval from collapse to 1st dose of
adrenaline (N= 118)
1.0 0.8
Time interval from collapse to 1st
deﬁbrillation shock (N= 29)
0.85 0.6
Duration of CPR 0.86 0.8
CI, conﬁdence interval; CPR, cardio-pulmonary resuscitation. Bold value
Quality of CPR of IHCA. Egyptian University hospital experience 141provided to nurses in our hospitals. Preusch et al. tested 24 expe-
rienced nurses from an intensive care unit before and after a the-
oretical instruction and hands-on training. Pre-training data
revealed performance deﬁcits and training resulted in an
increase in the percentage of participants who achieved 90%
or greater of guideline conformity.17 Again, the very low 3%
STD in patients with an initial non SR who represented the
majority of our cases (85%) was the main contributor to this
low ‘‘overall STD’’. In contrast, STD reached 31.6% in cases
with initial SR. These ﬁndings are concordant with the study
by Meaney et al.18 that reported the initial pulseless rhythm
of 51919 IHCA as VT/VF in 24%, and PEA/asystole in 76%
of cases and found that STDwas substantially more likely when
the initial rhythm was shockable rather than non shockable.
The relatively high percentage of non SR in our study may
reﬂect the nature of the patients with advanced disease stages
admitted to our tertiary referral university hospitals. Heart fail-
ure (HF) was the main cause of admission in our cardiologyand multivariate logistic regression analysis (N= 119).
sis Multivariate analysis
CI P Adjusted Odds
ratio
95% CI P
8 1.024 .366 – – – –
0 1.342 0.092 – – – –
4 2.707 0.257 – – – –
3 10.417 0.857 – – – –
7 25.666 0.292 – – – –
5 44.537 0.001 6.995 1.667 29.356 0.008
3 96.997 0.021 4.267 .439 41.483 0.211
8 2.742 0.351 – – – –
2 1.581 0.345 – – – –
1 2.856 0.348 – – – –
1 .983 0.016 .911 .844 .983 0.017
s signify signiﬁcant P values <0.05.
on by univariate and multivariate logistic regression analysis
ysis Multivariate analysis
CI P Adjusted Odds
ratio
95% CI P
79 1.030 0.734 – – –
78 1.243 0.165 – – –
19 31.291 0.325 – – –
42 9.690 0.092 – – –
93 7.079 0.019 1.064 .318 3.566 0.91
41 6.763 0.024 11.96 2.597 55.095 0.01
45 14.081 0.001 1.98 .679 5.795 0.21
83 1.070 0.078 – – – –
09 1.236 1.0 – – – –
92 1.05 0.137 – – – –
29 0.912 0.001 0.857 .815 .901 0.01
s signify signiﬁcant P values <0.05.
Figure 2 Receiver-operator characteristic (ROC) curve shows
the sensitivity and the speciﬁcity of duration of cardiopulmonary
resuscitation to predict return of spontaneous circulation. Area
under curve (AUC): 0.88.
142 H.S. Taha et al.units, constituting 31.7% of the cases and with an initial non SR
in 87.5% of these cases. These results are discordant with the
mega study by Peberdy et al.19 who documented that HF
patients representing 33% of the IHCA cases were more likely
to have VF/VT and less likely to have asystole than non-HF
patients with no difference however in STD or good neurolog-
ical outcomes between the 2 groups.
In our study, CPR duration had a negative impact on either
ROSC (adjusted OR: 0.86, [95% CI: 0.82–0.9]; P= 0.01) or
STD (adjusted OR: 0.91, [95% CI: 0.84–0.98]; P= 0.02). Dif-
ferent studies reported controversial results as regards the
inﬂuence of CPR duration on the outcome. Schultz et al.20
described CPR efforts beyond 10 min as one of the poor prog-
nostic factors after IHCA. A more recent study21 found that
the rate of achieving ROSC was >90% among patients resus-
citated <10 min compared to approximately 50% for those
resuscitated P30 min and the cumulated discharge survival
rate was 90% in patients with CPR duration <30 min. They
suggested that a shorter CPR duration is a signiﬁcant predictor
of ROSC and STD. On the contrary, the study by Goldberger
et al.14 discovered that patients at hospitals which averaged
longer resuscitation attempts had a higher likelihood of achiev-
ing ROSC and STD, after accounting for differences in
patients across hospitals.
The discrepancy between the relatively good ROSC rate &
low STD in our study may also reﬂect suboptimal post resus-
citation care quality with unavailability of therapeutic hypo-
thermia. A meta-analysis22 reporting on 481 patients has
shown that patients subjected to conventional cooling methods
after CPR were more likely to survive to hospital discharge
and achieve a better cerebral performance compared to stan-
dard post resuscitation care.
The secondary outcome of CPR quality was shown to be sat-
isfactory in some aspects and deﬁcient in others. The chest com-
pressions were observed appropriateP100/min, andP2 inchesdeep in 99.2%, and 92.4%of cases respectively. These results are
better than those reported by Abella et al.11 who used a hand-
held recording device to measure chest compression rate in 97
CA patients. In that study, 36.9% of the total number of 30-s
time segments analyzed, compression rates were <80 compres-
sions per minute (cpm), and 21.7% had rates <70 cpm. They
suggested that higher chest compression rates were signiﬁcantly
correlated with ROSC. In our study, interruption of chest com-
pressions <10 s could be achieved in only 48.7% of cases. Sev-
eral animal studies have shown that interruptions of precordial
compression that exceed 15 s for rhythm analyses before each
shock or for rescue breathing can adversely compromise the out-
come ofCPR.8,23 A prospective observational study of 67 IHCA
estimated the ‘‘no-ﬂow time’’ or time periods of cardiac arrest
without compressions being performed as representing 24% of
the total CA time and the chest compression rates <90/min in
28.1% of 30-s time segments analyzed.10 They concluded that
the quality of multiple parameters of CPR was inconsistent
and often did not meet published guideline recommendations,
even when performed by well-trained hospital staff. In our
study, chest compressions deﬁned as effective if fulﬁlling the fol-
lowing 3 components; being P100/min, P2 inches deep and
interrupted <10 s were detected in less than half of the cases
(47.1%). Effective chest compressions were identiﬁed as a signif-
icant predictor of either ROSC or STD by univariate analysis in
our study.
Our study could also identify some deviation from 2010
guidelines24 in terms of IV drug use during CPR. Atropine to
our great astonishment was given inappropriately without jus-
tiﬁcation in 65 cases with PEA/asystole without persistent bra-
dyarrhythmia. Amiodarone was not administered in 5 out of 7
cases of persistently SR (after the third shock) as recommended
in the same guidelines.24 A recent out of hospital CA study rec-
ognized a considerable variability in the administration of ami-
odarone from 0.4% to 90% for shock resistant VT/VF and
atropine from 29% to 95% for PEA/asystole among different
emergency medical services agencies. Amiodarone was not
associated with a survival beneﬁt while there was an inverse
relationship between the administration of atropine and STD.25
5. Limitations
This study has several limitations. First, the study reliance on
trained observers to report on CPR quality without using sens-
ing devices, or video recording in addition to the possible delay
in arrival of the observer to the CA scene, might have inﬂu-
enced the accurate documentation of certain parameters. Sec-
ond, the study included only IHCA within the cardiology
units; creating a selection bias and rendering the results not
applicable to different hospital settings. Third, when we sub-
jected different factors predicting ROSC or STD to univariate
and multivariate analysis, some confounding factors may not
have been taken into account.
6. Conclusion
The discovered refrainment of our nurses to start CPR in most
of the cases and the non-adherence to some aspects of the
international guidelines demands greater emphasis on CPR
education and training to hospital personnel especially nursing
staff. The discrepancy between the relatively good rates of
Quality of CPR of IHCA. Egyptian University hospital experience 143achieved ROSC & relatively poor STD calls for improving
measures of post resuscitation care.
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